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a special issue of SCIENCE 


The progress in electronics continues to be both rapid and revolutionary in 
its effects on society. Costs have been reduced so much that sophisticated 
electronics technology is now available for use by more and more people 
for many entirely new purposes—uses undreamed of even 5 years ago. Yet 
many individuals and institutions alike are still unaware of electronics’ 


present-day possibilities and are therefore unprepared for its future 
impact. 


The 18 March issue of SCIENCE will explore the ertire spectrum of elec- 
tronics development and the impacts on the way people will live and work 
in the next decade. More than 35 of the country’s foremost authorities will 
discuss the unique role of electronics as a catalyst for change and will seek 
to identify important, long-term trends. Several articles will focus on the 
nature and prospects of electronics technology itself, while others will 
deal with the social and political impact of electronics in education and 
medicine, as well as other applications ranging from national defense to 
electronic mail service. 


Both individual and institutional members of today’s technological society 
should be alert to the fact that we have scarcely begun to properly explore 
the new world of electronics. 


Among the distinguished contributing authors are: 


¢ William O. Baker, President, Bell Laboratories 
John R. Pierce, California Institute of Technology 
Robert Noyce, Chairman, Intel Corp. 

Herbert Simon, Carnegie-Mellon University 
John Linvill, Stanford University 


Additional copies of the Electronics Issue are available for $3.00 each 





Send orders to: American Association for the Advancement of Science 
Department—Electronics 
1515 Massachusetts Avenue, NW, 
Washington, D.C. 20005 


(Remittance must accompany all orders under $5) 
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The Autonomous House: Design and 
Planning for Self-Sufficiency; 96 
Vandenburg, Mary Lou: 
Help! Emergencies that Could Happen to 
You, and How to Handle Them; 106 
van der Leeden, Frits, Compiler: 
Water Resources of the World: Selected 
Statistics; 81 
Vandivert, Rita: 
Understanding Animals as Pets; 160 
van Rijsbergen, C.J.: 
Information Retrieval; 187 
Van Tyne, Josselyn, and Andrew J. Berger: 
Fundamentals of Ornithology, 2nd ed.; 202 
Van Wormer, Joe: 
Elephants; 161 
Ventura, Piero: 
Piero Ventura's Book of Cities; 100 
Veronis, Andy: 
Transistor Theory for Technicians and 
Engineers; 31 
Vestling, Martha M., and Janice T. Liebe: 
A Guide to Beilsteins Handbuch der 
Orchanischen Chemie; 198 
Vevers, Gwynne: 
Fishes; 160 
Vicker, Ray: 
This Hungry World; 8 
Vickery, Donald M., and James F. Fries: 
Take Care of Yourself: A Consumer's Guide 
to Medical Care; 204 
Villiers, Trevor A.: 
Dormancy and the Survival of Plants; 144 
Vlassis, C.G.: 
Alchemy Revisited: Chemistry Experiments 





for Today; 140 


von Braun, Wernher, and Frederick I. Ordway, 


_ Ul: 
The Rockets’ Red Glare; 93 


Walker, Braz: 
Oddball Fishes and Other Strange Creatures 
of the Deep; 146 
Walker, Jearl: 
The Flying Circus of Physics; 17 
Walsh, Anne Batterberry: 
A Gardening Book: Indoors and Outdoors; 
163 
Walsh, John Evangelist: 
One Day at Kitty Hawk: The Untold Story of 
the Wright Brothers and the Airplane; 32 
Ward, Brice: 
Electronic Music Circuit Guidebook; 149 
Ward, Charlotte, and Fred Ward: 
The Home Birth Book; 148 
Warner, William W.: 
Beautiful Swimmers: Watermen, Crabs and 
the Chesapeake Bay; 131 
Warring, R.H.: 
21 Simple Transistor Radios You Can Build: 
From Crystal Sets to Superhets; 92 
Waters, John F.: 
The Continental Shelves; 38 
Watson, Allan, and Paul E.S. Whalley: 
The Dictionary of Butterflies and Moths in 
Color; 86 
Webster, David: 
More Brain Boosters; 101 
Weiner, Michael A.: 
Man's Useful Plants; 159 
Weisberg, Joseph S.: 
Meteorology: The Earth and Its Weather; 
198 
Weiss, Malcolm E.: 
666 Jellybeans! All That? An Introduction to 
Algebra; 158 
Weiss, Malcolm E., and Ann E. Weiss: 
The Vitamin Puzzle; 214 
Weissler, Paul: 
Small Gas Engines: How to Repair and 
Maintain Them; 92 
Weizenbaum, Joseph: 
Computer Power and Human Reason: From 
Judgment to Calculation; 63 
Welker, Robert Henry: 
Natural Man: The Life of William Beebe; 13 
Wenger, Win: 
How to Increase Your Intelligence; 76 
Werner, Vivian: 
Scientist Versus Society; 15 
Westergaard, John, and Henrietta Resler: 
Class in a Capitalist Society: A Study of 
Contemporary Britain; 131 
Westman, Robert S., (Ed.): 
The Copernican Achievement; 139 
Wetmore, Ruth Y.: 
First on the Land: The North Carolina 
Indians; 207 
Wheeler, Alwyne: 
Fishes of the World: An Illustrated 
Dictionary; 86 
Whelan, Elizabeth M., and Fredrick J. Stare: 
Panic in the Pantry: Food Facts, Fads and 
Fallacies; 95 
White, Burton L.: 
The First Three Years of Life; 67 
White, Jon Manchip: 
A World Elsewhere: One Man's Fascination 
with the American Southwest; 97 
White, William, Jr.: 
An Earthworm Is Born; 105 
Whiting, Beatrice B., and John W.M. Whiting, 
et al.: 
Children of Six Cultures: A Psycho-Cultural 
Analysis; 7 
Whittaker, James O.: 
Psychology of Modern Life; 188 


Wilcox, Howard A.: 
Hothouse Earth; 10 
Wilkins, Charles L., et al.: 
Digital Electronics and Laboratory 
Computer Experiments; 140 
Willard, Stephen: 
Calculus and Its Applications; 137 
Williams, Barbara: 
Desert Hunter: The Spider Wasp; 105 
Williamson, H.D.: 
The Year of the Koala; 26 
Willmott, J.C.: 
Atomic Physics; 18 
Wilson, Jane, (Ed.): 
All in Our Time: The Reminiscences of 
Twelve Nuclear Pioneers; 18 
Winkless, Nels, III, and Iben Browning: 
Climate and the Affairs of Men; 20 
Winn, Marie: 
The Sick Book: Questions and Answers 
About Hiccups and Mumps, Sneezes and 
Bumps, and Other Things that Go Wrong 
with Us; 214 
Winsor, Mary P.: 
Starfish, Jellyfish, and the Order of Life: 
Issues in Nineteenth-Century Science; 146 
Wittwer, S.H., et al.: 
Agriculture in the Whirlpool of Change; 150 
Wooldridge, Susan: 
Computer Output Design; 64 
Woolfolk, William, and Joanna Woolfolk: 
The Great American Birth Rite; 5 
Worth, Thomas: 
BASIC for Everyone; 125 
Wright, Dare: 
Look at a Kitten; 107 
Wyckoff, James: 
Franz Anton Mesmer: Between God and 
Devil; 67 
Wyler, Rose, and Gerald Ames: 
Funny Number Tricks: Easy Magic with 
Arithmetic; 209 
Wynter, Clive I.: 
Chemical Analyses for Medical 
Technologists; 18 
Wynter, Harriet, and Anthony Turner: 
Scientific Instruments; 77 


Yadin, Yigael: 
Hazor: The Rediscovery of a Great Citadel 
of the Bible; 99 
Yalden, D.W., and P.A. Morris: 
The Lives of Bats; 202 
Yalom, Irvin D.: 
The Theory and Practice of Group 
Psychotherapy, 2nd ed.; 30 
Young, J.Z., with M.J. Hobbs: 
The Life of Mammals: Their Anatomy and 
Physiology, 2nd ed.; 146 
Young, Keith: 
Geology: The Paradox of Earth and Man; 20 
Young, Patrick: 
Drifting Continents, Shifting Seas: An 
Introduction to Plate Tectonics; 141 


Zilly, Robert G., (Ed.): 
Handbook of Environmental Civil 
Engineering; 149 
Zim, Herbert S.: 
The Sun, revised ed.; 38 
Zim, Herbert S., and Lucretia Krantz: 
Sea Stars and Their Kin; 213 
Zimmerman, David R.: 
To Save a Bird in Peril; 87 
Zusne, Leonard: 
Names in the History of Psychology: A 
Biographical Sourcebook; 67 
Zwinger, Ann: 
Run, River, Run: A Naturalist’s Journey 


Down One of the Great Rivers of the West; 


14 


Films 





ACI Films: 
After the Glaciers; 49 CO The Bee Keeper; 
167 O Ecology of an African River: The 
Mwaleshi; 113 O Energy: Toward the Age 
of Abundance; 110 0 Eyes; 115 0 Food: 
Surviving the Chemical Feast; 
117 O Learning About Science Series; 
48 0 Snow Monkeys of Japan; 51 0 What 
Have You Done With My Country; 165 
Acorn Films: 
Looking at Birds: An Introduction to 
Birdwatching; 223 
Agency for Instructional Television: 
Diggers and Finders; 117 
Aims Instructional Materials: 
Ecosystems; 113 
Altana Films: 
Violent Youth—The Un-Met Challenge; 
218 0 Women’s Rights in the U.S.—An 
Informal History; 166 
American Educational Films: 
Depression: Blahs, Blues, and Better Days; 
111 O First-Aid Action; 116 
American Institute of Aeronautics and 
Astronautics: 
The Age of Space Transportation; 225 
American National Red Cross: 
Focus on Ability; 111 
American Universities Field Staff: 
Women in a Changing World; 44 
Appalshop: 
Stripmining in Appalachia; 218 
Association Films: 
Planning for Floods; 45 


AWARD-WINNING: 
NEW SCIENCE FILMS 
AND FILMSTRIPS 


(C) EARTHQUAKE PREDICTION (16mm) 

C) CONTINENTS ADRIFT (16mm) 

() ANTI-MATTER (16mm) 

C1) GRAVITY WAVES (16mm) 

C) THE METRIC FILM (16mm) 

C) INTRODUCING THE EARTH (5 Color sound 
filmstrips) $80. Beyond Moon, Planet Earth, 
Rock Building, Trip to Sun, Weathering 

(C2 GIFTS FROM THE EARTH (4 Color sound film- 
strips) $65. Changing Earth, Metals and Ores, 
Mountain Building, Treasure of Earth. 

(1 OUR DYNAMIC PLANET (4 Color sound film- 
strip) $65. Forces of Earth, Volcanoes, Gey- 
sers, Earthquakes. 


AMERICAN EDUCATIONAL FILMS 

P.0. Box 5001SB, Beverly Hills, CA 90212 
C) Send previews of 16mm films checked 
C) Send filmstrips with invoice on approval 
C) Cassette C) Record 

C) Check enclosed 

C) Send catalog 


NAME 
ADDRESS 














246 


Australian Information Service: 
Crocodile; 171 O Walkabout: A Journey 
with the Aboriginals; 109 
A-V Explorations: 
Reptiles: A Misunderstood Species; 
116 0 World of Bees; 224 


Barr Films: 
Ark; 218 0 The Curb Between Us; 111 0A 
Day in the Life of Bonnie Consolo; 
46 0 Now 1 Am Bigger; 47 OA Stream 
Environment; 50 

Behavior Communications: 
Tool Use by a Gibbon; 224 

BFA Educational Media: 
Balance in Nature: A First Film; 50 O Is 
Weather Changing?; 49 0 Armauer 
Hansen: Discoverer of the Leprosy Bacillus; 
225 O Metrics for Measure; 48 O People 
Who Work in Manufacturing; 219 0 Sexual 
Reproduction in Ferns; 171 

Borden Productions: 
Birdflight; 51 


Cameo Cameras Productions: 
The Great Blue Heron; 51 

Carousel Films: 
Butterfly; 165 O The IQ Myth; 217 OA 
Sense of Privilege; 166 

Centron Educational Films: 
Down to the Sea; 170 0 Elementary 
Natural Science: The Eastern Cottontail; 
223 0 One Species Among Many; 
115 O Smoker's Lungs; 
173 O Soybeans-The Magic Beanstalk; 
53 O Who’s Who in the Zoo; 47 

Children’s Hospital: 
To Prepare a Child; 225 

Churchill Films: 
The Cloudmaker; 167 

Contemporary/McGraw-Hill Films: 
The Social Cat; 51 © Survival and the 
Senses; 51 

Coronet Instructional Media: 
Birds of Shore and Marsh; 222 O Birds of 
the Arctic; 171 O Birds That Hunt; 
171 O Boyhood of George Washington 
Carver; 48 O Cells and What They Do; 
170 OD Climate and Seasons; 49 0 Earth: 
Its Water Cycle; 170 O Electricity All About 
Us, 2nd ed; 220 O Forest Town Fables; 
167 0 Galapagos: Darwin's Clues; 
223 O Male and Female in Plants and 
Animals; 113 0 Mammals That Gnaw; 
115 O Maps Show Our Earth; 168 0 Math 
Readiness Series; 168 O Nature of Life: 
Living Things Interact; 221 0 Plants and 
Animals Depend on Each Other; 
221 O Plants and Animals Share Space and 
Food; 170 O Science and Superstition 2nd 
ed; 219 O Tools for Cutting: Stone Axes to 
Lasers; 53 0 What Do Seeds Need to 
Sprout?; 171 0 What Time Is It? 2nd ed.; 
168 

CRM Films: 
Prenatal Development; 53 


Dana Productions: 
Joy of Communication; 111 
Davidson Films: 
Specific Learning Disabilities: Evaluation 
111 O Specific Learning Disabilities in the 
Classroom; 111 O Specific Learning 
Disabilities: Remedial Programming; 112 
Walt Disney Educational Media: 
Man; Monsters and Mysteries; 217 
Document Associates: 
To Solve the E.S.P. Mystery: Extra-Sensory 
Perception Is No Dream!; 164 
Documentary Educational Resources: 


At the Time of Whaling; 165 0 The Ax 

Fight; 109 0 On the Spring Ice; 44 
Doubleday Multimedia: 

Building in the Wind; 169 O Cycle in the 

Sea; 49 0 500 Million Years Beneath the 

Sea; 114 O The Flight of the Penguins; 

115 0 Lead—A Four-Letter Worry; 

45 0 Math Minus Mystery; 

219 O Metrics—Measurement for Today 

Series; 112 O My Dad Lives in a Downtown 

Hotel; 110 O Science and the Salmon 

Fishery; 49 OA Stranger Near the Sun; 

49 0 Zoo; 167 


Eccentric Circle Cinema: 
We Call Them Killers; 52 

Encyclopaedia Britannica Educational Corp.: 
Energy for the Future; 218 O Insect Life 
Cycle: The Periodical Cicada; 224 O An 
Italian Family: Life on a Farm; 
109 0 Learning About Nuclear Energy, 2nd 
ed.; 173 0 Mathematical Peep Show; 
168 0 Mayfly: Ecology of an Aquatic 
Insect; 115 O Monuments to Erosion; 
112 0 Pandas: A Gift from China; 
171 O Pygmies of the Ituri Forest; 
217 O The Salt Marsh: A Question of 
Values; 222 O The Senses and Perception: 
Links to the Outside World; 172 0 The 
Smithsonian Institution; 50 0 Storms: The 
Restless Atmosphere; 113 O Where is 
Dead? 109 

Energy Research and Development 
Administration: 
Hanford or Bust: 7,000 Miles for Energy; 53 


Filmakers Library, Inc.: 
Being Abraham Maslow; 164 

FilmFair Communications: 
Safe in Nature; 47 

Films for the Humanities: 
Volta and Electricity; 220 

Films, Inc.: 
Heart Attack; 52 O Help, I’m Shrinking!; 
44 0 Miss Goodall and the Hyena Story; 
51 O The New Sexuality; 218 O Sharks: 
Terror, Truth, Death; 223 O The Story of 
the Aztecs; 226 O Suicide; 164 0 Who's 
Minding the Patient? 173 


Gittelman Film Associates: 

People with Purpose; 167 
Graphic Curriculum, The: 

Doctor Einstein Before Lunch; 220 
Guidance Associates: 

Never Say You Can't Until You Try; 167 


Hallmark Films and Recordings, Educational 
Div.: 
The ABC’s of Behavioral Education; 
111 O The ABC of Sex Education for 
Trainable Persons; 46 O Fertility 
Regulation for Persons with Learning 
Disabilities; 46 O The How and What of Sex 
Education for Educable Persons; 
46 O Tenrecs of Madagascar; 52 

Handel Films: 
Flammable Liquids; 116 0 Food—One, 
Two, Three, Four; 174 0 The Laser Beam; 
112 

Harper & Row: 
Cross Cultural Development of Sex Roles 
and Social Standards; 166 O Invitation to 
Social Psychology; 44 

Alfred Higgins Productions: 
Healthy Mother, Healthy Baby; 174 


Impact Films: 
Nuclear Power: The Vital Debate; 44 


Indiana University Audio-Visual Center: 
Daddy, Don’t Be Silly; 166 0 Lab Safety; 
220 

International Film Bureau: 

The Autonomic Nervous System 

225 0 Cybernetica; 47 0 Exploring the 
Spectrum; 221 O How Plants Climb; 

222 O How Seeds are Made; 114 O Peers in 
Middle Childhood; 111 0 28° 
Above—Below; 50 


Journal Films: 
Calories: Enough is Enough; 174 0 Tame 
the Wind; 174 O Tragedy or Triumph; 
226 O Weather Does Its Thing; 170 


Kalmia Co.: 
Brownian Motion and Random Walk; 
169 O Pressure, Volume, and Boyle’s Law; 
169 

John W. Kausch: 
17-Year Cicadas (Magicicada Septendecim); 
224 

Manson, Kennedy: 
Kinematics of Vectc~s; 220 


Lawren Productions: 
Adolescence and Learning Disabilities; 46 
Learning Corporation of America: 
The Ballad of the Iron Horse; 226 0 For 
You, Mr. Bell; i168 OC Hunger (La Faim); 
110 O Land Use and Misuse; 
45 0 Moonwalk; 226 O Pollution of the 
Upper and Lower Atmosphere; 50 
Diane Li Productions: 
The Barefoot Doctors of Rural China; 52 


Macmillan Films: 
Always—A Story of Trees; 218 0 The 
Paper Prison: Your Government Records; 
45 0 Poisonous Plants; 114 O The Swans 
Who Needed a Mother; 224 0 What 
Animals See; 224 0 Who Stole the Water; 
113 
Mar/Chuck Film Industries: 
Geology Is; 169 O Plastic Journey; 174 
Martin Melynk Associates: 
Prairie Spring; 222 
Mental Health Training Film Program: 
We Won't Leave You; 225 
Metrication Institute of America: 
The Metric System Series; 219 
Modern Talking Pictures: 
The Keyhole of Eternity; 48 0 There’s 
Plenty of Gold; 46 O Without Warning; 225 
Arthur Mokin Productions: 
Bate’s Car: Sweet as a Nut; 166 
Moody Institute of Science: 
Water: Why It Is What It Is; 169 


National Audio-Visual Center (GSA): 
4 RMS: Earth View (NASA); 
117 O Movements of Organelles in Living 
Nerve Fibers; 221 
National Epilepsy League 
Now Let's See Epilepsy: 53 
National Film Board of Canada: 
In Search of the Bowhead Whale; 223 OA 


Matter of Fat; 116 0 Ten-The Magic 
Number; 219 0 Where Do We Go From 
Here?; 47 

National Geographic Society: 
Man: The Incredible Machine (ed. version); 
116 © Plankton; 221 © Pond-Life Food 
Web; 222 

New Yorker Films: 
The Birth Film; 172 

New York University Film Library: 





Children & Language Disorders: Part 1, 
Diagnosis; 44 


Oceanic Institute: 
The Induced Breeding and Rearing of Grey 
Mullet; 223 


Paramount Oxford Films: 
Earth . . . An Interplanetary Perspective; 
221 OC Life and the Structure of Hemoglo- 
bin; 53 O The Real Talking Singing Action 
Movie About Nutrition; 117 

Pennsylvania State University (Psychological 
Cinema Register): 
Aggressive Behavior in Mature Male Ameri- 
can Bison; 114 0 Arrow Game; 164 OD Chil- 
dren’s Magical Death; 164 O Climbing the 
Peach Palm; 164 0 Experimental Control of 
Hyperkinesis and Violence; 164 

Perennial Education: 
About Puberty and Reproduction; 52 O Ab- 
out V.D.; 172 O Challenge in the Air; 
173 O Foods: Fads and Facts; 117 0 Teen 
Sexuality: What's Right for You?; 
218 O Your Pelvic and Breast Examination 
173 

Phoenix Films: 
Giants in the Sky; 115 OA Matter of 
Indifference; 47 O Organism; 110 0 Rivers 
of Sand; 217 O Sea Creatures; 51 O See 
172 

Pictura Films: 
Death Trap Lake; 170 O The Elephant; 
171 O Saga of the Sea Otter; 223 


Pyramid Films: 
Arabesque; 48 O Have A Heart; 225 O1 
Am Joe’s Stomach; 172 O In the 
Beginning; 226 0 Make Mine Metric; 
47 O New Pulse of Life; 172 O Tangram; 
48 0 W.O.W. (Women of the World); 110 


Research Press: 
B.F. Skinner and Behavior Change; 109 
RHR Filmedia: 
Jupiter Odyssey; 117 OA Time of Apollo; 
174 
Rockefeller University Film Service. 
Ecology and Behavior of the Pata: Monkey; 
114 


Screenscope: 
Pollution; 165 

Alfred Shands Productions: 
In the American Way; 45 

Edwin Shapiro Co.: 
Night and Day; 221 

Shell Oil Film Library: 
The Early Americans; 118 0 Food—or 
Famine, revised ed.; 174 0 The Rival 
World, revised ed.; 116 

Silver Burdett Co.: 
Mathematics for Elementary School Stu- 
dents: Whole Numbers; 168 

Sterling Educational Films: 
The Caribbean; 175 

Stuart Finley, Inc.: 
Can We Survive?; 45 O Drip; 
110 O Museum of the Solar System; 
48 0 The Solar Generation; 166 


Texture Films: 
Sex and the Professional; 173 

Threshold Films: 
Discovery; 222 

Time-Life Films: 
Alaskan Pipe Dream; 165 0 Billion Dollar 
Marsh; 113 0 The Crab Nebula; 2190 Lost 
World of the Maya; 118 O The Private Life 
of the Herring Gull; 228 0 The Spider; 
224 0 Sunbeam Solutions; 46 O What 
Time is Your Body?; 222 O Voices of 
Hunger; 226 0 The Wizard Who Spat on 
the Floor; 168 


Universal Education and Visual Arts: 
Common Allergies; 52 0 Safe Water: The 
High Cost of Drinking; 225 

University of California Extension Media 
Center: 

Hard-Rock Gold Mining; 117 


Wards Natural Science Establishment: 
Above the Horizon; 112 0 A New Look at 
Leeuwenhoek's ‘‘Wee Beasties,’’; 221 0 
Protist Behavior; 50 0 Scattering Demon- 
strations Using Microwaves; 169 

WGBH Educational Foundation: 
Dying; 217 

John Wiley, Inc.: 
The Everglades Region: An Ecological 
Study; 50 0 Methods and Instruments of 
Oceanography; 49 0 Sea Water and the 
Floor; 112 


Twenty four 


award 
winning 


Shell films 


now 


available 
ona 


five year 


lease basis 


For details and a catalog write/call: 


Shell Film Library 

1433 Sadlier Cir W Dr 
Indianapolis, Indiana 46239 
Tel: 317-291-2440 


RIVAL WORL 
5 year lease $100 


ACTING IN TURN 
5 year lease $75 


UNSEEN ENEMIES 
5 year lease $100 


EARLY AMERICANS 
5 year lease $140 


HOW AN AIRPLANE FLIES 
5 year lease $180 


THIS LAND 
5 year lease $140 





